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Abstract

Since a large number of radiation operations are carried out at
various stages during the decommissioning period, the implementation
of radiation regulations, radiation protection operations, complete
protective measures and technical capabilities are key and important
issues for the protection of radiation workers, so it is necessary to
strengthen the technique for radiation safety regulation. It includes the
the development of radiation protection methods for the radiation dose as
low as reasonably achievable, the development of radiation control
application policies, and the establishment of report review methods to
improve the technologies of domestic radiation protection and

regulation.

In response to this demand, the proposed implementation of this
project includes: introduction of smart technology to reduce the radiation
dose for workers, refinement of radiation control technology at all stages
of decommissioning ,and review technology for the environmental

radiation monitoring report for the decommissioned nuclear power plant.

Keywords: Decommissioning, smart technology, review technology for
radiation monitoring report, radiation safety regulation.
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o A

B 3-16 ~ & 2008 #& B0 73 1§ 4T £ 8] Sr-90 Sk 2. MDC (&
¢ & % % 7 ANSI/HPS N13.12 2. Sr-90 L& 2_ 50%)

[a—
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°

14 | e €T -._...,..

[
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I

—
=
|

MDC =z #} # (Bq/100 cm?)
s o
(=2} =]
Q
O

e
=

i
o

®detector I ® detector IT

o
o

2I éll ;5 é lll 1I6 2.1
1A ke 3 S 4R W) 2 2B 8 (mm)

B 3-17~3 20 & B> 7 b EERET™ £ P Cs-137 &kh 2. MDC (&=
¢ B ZE 7 ANSI/HPS N13.12 2 Cs-137 &2 2. 50%)
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ANSI/HPS N13.12-2013 a‘ﬁ VEFATE R e "f Hp R
ZFR o R AINAATHE 1 A B H TR -G f A

WL TEREERFE-AAHET L0 R TR F

g

BFEAVHEPE LA FE-a ' > RMPEFAF - &
B Efkm#q’fi“f/“éi%‘ﬁlﬁ”ﬁﬁﬁéiﬁﬁ OB OGR4 Z
o ARBH T RAENL 79 glem®s R R FHE
{6 A HE2 Cs-137 £ m /3 —’{Lﬁ&"‘f B F1 A% 5 79 Bg/100
cm? s E3 P AE K- BEBLEFE T FE KRR
(detector I) & 474w i & 5 /3 L.5cm/fs 2  iE 27 » 3 s o
T8 1 & B (detector I FfHmE R 5> 5com/szixgizT™ >
% % 2. scan MDC # 43+ + i *2ig 50%(39.5 Bg/100 cm?) ;
¥ % (detector I) & JplREHE 5
¥ % (detector 1) A& pREE 2
A3 21lmm o B ﬁ 2. MDC 7= % i F iU 50%(39.5
Bg/100 cm?) -

Freord o AETUABEFNFLERE > FRH
WERF P EREFRHERTZRELN 0 X
ANSI/HPS N13.12-2013 #£:%2. 4 w 7 4 f% 4r‘ AP SRty

PLdiR o

2. B F =3 HBERFREALYT T (& £ 1F)
BPR S AR B RSN AL - Al

B oArle s 1@ 35 Bk BE ¥ 3= (history site assessment,

HSA) - # Rl & & (scoping survey, SS) -~ # % ¥

(characterization survey, CS) ~ iz 3 % # &4 if 4& (remedial
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action support survey, RASS) ~ 12 2 & % %k i i & (Final
Status Survey, FSS) o B2 X %k 35 0 #6 E4 Tkt i F ¢
Benhlsr > BB EFEEd b2 = P %FMD 0 H
oAb g A R I RE G EIRS o AP REREY =

CHREFVEFBRAN O HERFFFIZ R VELT
Fit o AR Y RB BRGNS LAI T EERRE

G- REEESre

ﬁ—ii?&]gé’ﬁ?ﬁ?)&%&?ﬁ%&d’rﬁ«’:%&@gﬁf&
BT R R m e R A d 2 BINRC 974 320

FEZOREBREAGR FROERY ARFS 20 2 L
b FERA A o 2 W ORISE #1415 £ Wi &% (DOE)
2 NRC &#eke f > ¥ 2 KIPHRB T frkFE o
¥ p 1980 & 12 % » ORISE ¢ #%E*;i@?]“f R R
B bR AR B K E b 2 FEIRE A 1 1R o AFT 3 1 Yankee
Nuclear Power Station (YNPS) ~ Zion Nuclear Power Station
(ZNPS)& B Ry » A BHP H o> %Fw D AU S AF 2
F B hdk bl A 7o ¥ g 22K & ehdt A > 12 Humboldt Bay
Power Plant (HBPP): i #& 3+ & ook A2/ 8 (78 - 4 47
FitoZ FblawZieRE S FFLFFD PR 5
FAT i s REREE G PR AT

(-) 4% P T RID2 SR % Ol (A B 1A W st
2 )

&7 % 1% 7 F(Zion Nuclear Power Station, ZNPS)3k 3+ &
Fadp M et T 1 3EEk % 6% d ORISE & % ® NRC & &
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32019 & 77 15p 3 19 pEfFo @At E(5(2020 & 1
PR RERL - B TR R R TREAP M b
HEF G P AR B S E PR BRI B e T
3 (subsurface soils associated with the sacrificial barrier) » #
LRGSR ELTRGHE E T2 gEES o
#2019 # 4% ez A LY CORISE L v 4 B igfF

T HREA G L RIFR-LELETTIFIPER
W B E R CE(F AR VAR T ARS) - EFALE
BAFGRE R 50 7R R A kiwa R 2 BINRC ¥
BT SRR AR o 2 R NRC *E e R 7 323
Foo e & F ORISE /& A 47977 e & Flehmeandd A &
He £5 16 B4t R A(p 15 B e k) #
B 1 & A_ A e b4k 5 (discrete radioactive particles,
DRP) > % 7 C0-60 246 ; ¥ - B & ZRES k0
P B B Ak Cs-137 73 % 0 % Flend 3EARE T DCGLoyp
(operational derived concentration guideline level) vt ) 4% 4e
(sum of fractions, SOFs) e ju 2% @ (18 172 R|) o 75 H 5 & 35
Sr-90 f= Ni-63 fp B¢ *» + f& (radionuclides of concerns,
ROCs)t is i* & W] - DCGLop > » #73 Sr-90 fv H-3 Jk & 32
3 A 47 1B & M ¥ R)JE & (minimum detectable concentration,
MDC) -

2019 & 7 " » & NRC =& f > ORISE £ w I & #7
A AT g T IS R eI B oo 19 B B

Jch e 21 BLEHEA > - BALE S 5 Cs-137 chik 40
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7 $% DCGLoyp #9 /o 2% SOF(E 172 B])» {2 /] 3t o 3% v L4
DCGLgc(Base Case DCGL) ; # B #i& 7z 7 DRPs > & d
Co-60 s o H is 75 3 B ibcf 54515 ROCs chlg % 35 ¢
DCGLop° 1345 #rf sc i A 478 % EH 7 ~ B2 R 2 enle
&> ~47H Sr-90 ~ Ni-63 = H-3 > #3875 Ni-63 4 # 7| T
A4z MDC > e H )k & /| ** 1% DCGLop ° 345 2019 & 7 *
FERMEA LS > P REBRT ¢ FATRKME ) 1R
ARERELENRCEFTFTG - % n’;vnjﬁﬂﬁ?g% R AT
1) ®EF

A& Glori ik BhoT

T B ERAPM e F e & (PI)

Ludlum Nal Scintillation Detector Model 44-10,
Crystal: 5.1 cm x 5.1 cm

(Ludlum Measurements, Inc., Sweetwater, Texas)
Coupled to: Ludlum Ratemeter-scaler Model 2221
(Ludlum Measurements, Inc., Sweetwater, Texas)
Coupled to: Trimble Geo 7X

(Trimble Navigation Limited, Sunnyvale, CA)
FREIMATRE

Low-Background Gas Proportional Counter (5 %8+ &
HE)

Series 5 XLB

(Canberra, Meriden, Connecticut)

Used in conjunction with:

Eclipse Software

Dell Workstation

(Canberra, Meriden, Connecticut)

High-Purity, Extended Range Intrinsic Detector (HpGe
f:] ’Fﬁ ,f‘: ,f‘f-;)

CANBERRA/Tennelec Model No: ERVDS30-25195
Canberra Lynx ® Multichannel Analyzer

Canberra Gamma-Apex Software

(Canberra, Meriden, Connecticut)
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Used in conjunction with:

Lead Shield Model G-11

(Nuclear Lead, Oak Ridge, Tennessee) and
Dell Workstation

(Canberra, Meriden, Connecticut)

High-Purity, Intrinsic Detector (HpGe 18 # % %)
EG&G ORTEC Model No. GMX-45200-5
Canberra Lynx ® Multichannel Analyzer
Canberra Gamma-Apex Software

(Canberra, Meriden, Connecticut)

Used in conjunction with:

Lead Shield Model G-11

(Nuclear Lead, Oak Ridge, Tennessee) and

Dell Workstation

(Canberra, Meriden, Connecticut)

High-Purity, Intrinsic Detector (HpGe i # % %)
EG&G ORTEC Model No. GMX-30P4
Canberra Lynx ® Multichannel Analyzer
Canberra Gamma-Apex Software

(Canberra, Meriden, Connecticut)

Used in conjunction with:

Lead Shield Model G-11

(Nuclear Lead, Oak Ridge, Tennessee) and

Dell Workstation

(Canberra, Meriden, Connecticut)

High-Purity, Intrinsic Detector (HpGe 18 # % %)
EG&G ORTEC Model No.
CDG-SV-76/GEM-MX5970-S

Canberra Lynx ® Multichannel Analyzer
Canberra Gamma-Apex Software

(Canberra, Meriden, Connecticut)

Used in conjunction with:

Lead Shield Model G-11

(Nuclear Lead, Oak Ridge, Tennessee) and

Dell Workstation

(Canberra, Meriden, Connecticut)

Liquid Scintillation Counter (;& i P* %3+ #ic B)
Perkin Elmer Tricarb 5110TR
(Perkin Elmer, Waltham, Massachusetts)
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(2) & iFA2F 78 F
® =& p it 7 ik BH F {rik & Jh(check-source) & Bl /x3d
B gl RN RE L = sl & o o3 RSN N

@5 &R & o7t 3 3t & (Mixed-Analyte

\\\?{r

Performance Evaluation Program){eit $3ip:#3- 4
(Intercomparison Testing Program)® % % & § 3%
IR
O LT L TALR A B R TYREIINE o
©® T Hp B {7 P FRET R INFEAE o
(3) B~ > 5t
ORISE¥H P W H ~ & {78 W Ny fﬁ%ﬁ(% IREE{
AFERERR) PR REEY PRI REORSEE L E
REER AT -
I HEESEFBRESHGE 05 27 o4 ORISE « | # #
ﬁﬁwﬁﬁﬁé’%iﬁﬁﬁiﬁrﬁ&?ﬁﬂ’ﬁaﬁ
;T

1

-~

Bt B E T ORISEF S 37447 o fif * enfFin™
R Rk 9 M- T ) B SR S P RO R e iR 2 S
Rict s BT EBE FEY -

(4) =477 i

AT iR R T A R T R B2 B ()
Fo B XRFTF OIS R AT F WA SR S
&3 EY  ERGTY i d VERRE Btk
oo BRMHEE SR BREER R A TR LS8 E B
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@%@ﬁ%%ﬁ&@ﬁ?&’?%Eiﬂ\&%@%%~

Ao B ORI s B ARHRIY AT R A AL E T R ik
70 FARATT &R AR B P2 (total absorption
peaks, TAPS) ™ rg s B — 5k » k3 5 H s ¥ 38s] TAPs
BEFAR A 345 L fE i | e TAPS {o4p B 55 o0
MDCs -

%34~ LR P RS R 2 BB T ORISR

Table C.1. Typical MDCs Total Absorption Peaks

Radionuclide TAP (MeV)= MDC (pCi/g)
Co-60 1.332 0.06
Cs-134 0.795 0.06
Cs-137 0.662 0.05

"MeV = mega electron volt

(B) AFEMFF2 F* 113+

ORISE ' =t i (7 Faslsd & s i iR T 22 o S % 128
e B Bk R G P fBAE 7 RS R B E R R T
HERIS%E ZNPS FSS 474 ¢ #7 & % ¢ DCGLs & 7
o0 H - g R 4 k2 DCGLs 2 MDCs 32 {7
WEZ o L R - R EA S P RER S ORE T
BRERREY B RPEIOH AR e HY R ER &
hiE - s T AR > Flt ORISESREEH P v 4p )
FI AL Ty B A AR 2250 % W NRC iE (735 £ k-

(

CE IS R

g ARRHOPERBLFARTAT LB IRE > &

ER
e

e
jj‘_._
2l
o

TR IR R AR A

ARk TRE T R RN G e

B0
ED
=t
~—w
11\1.
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gz

1'-‘H-

ok BT RE VRS ORERE LR
AT 2w R de VO L AT SRR A
BHS 4 6 {555 L hh

i

!

fek

)’

T

e ¥

35 kB fE5KT %R FERE R 0 [ ARG R B
975 A o Tk BIEE (7 PR BR el o BT S E B

AR st dp L i =Rsr Sk & cAUNE W o S S UREE s

RS

FriX
ZEEE T AR T I
lin

ARG BEIAAM I PRANRERSE - PED
MDCs ~ DCGLS ~ 4f & {24657 DCGL {5 — i P& {7 v %t
%R Frr it A %% > MDCs 4o DCGLs 32 i BB 4p B
FRle g SEE FEM P R R RS S
FRESEHITG P RORRE S 0 BT R & il
iR A e S g S e A

(=) AR RBZHEZFV((TBRTENLZR
)

YNPS i % R 5 & (7% L PWR « 215 * £ 2 A

% 2003~2006 & # ¥ » ORISE f& 4 & {7 g snsh & &7 ¢
(Dm%ﬁxi*w>wﬁﬁwéﬁuwhﬂ%ﬁé C Q) F B

e Q)L EH R KBRS (4)F BERX
%’##Lﬁ AHRLE TR O)AT PR THERE S (6)*
WA A S g s R ikﬁ‘%ﬁ%ﬁ%;m
FHRUBERE PN R ERE D Q)ERMEIETRBE D
ﬁ%%ﬁiﬁﬁ0%35QW%$§EJRBE%ﬁ&%
YNPS #7H Frriad A en % 492 AN T AL RE BB
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A EA RS R FRFER - EREE - LRI
AEABRIEFEE -NLERT -

ORISE st = ¥ # (7endp B 42003 # 9 # 24 p 3 25
P AR Ion L 2 82 A2 il g s b
RIEE Rtk - AFF 390 5 ORISE (x5 % ~ 3
LRI R gt S R U
FArT

1) ®F

KGR R BhoT

7o & GIEEE A

#»

w2 LR e e

--beta--

Ludlum Floor Monitor Model 239-1

combined with

Ludlum Ratemeter-Scaler Model 2221

coupled to

Ludlum Gas Proportional Detector Model 43-37,
Physical Area: 550 cm?

(Ludlum Measurements, Inc., Sweetwater, TX)

Ludlum Ratemeter-Scaler Model 2221

Ludlum Gas Proportional Detector Model 43-68,
Physical Area: 126 cm?

(Ludlum Measurements, Inc., Sweetwater, TX)

--gamma--
Eberline Pulse Ratemeter Model PRM-6

(Eberline, Santa Fe, NM)

Coupled to

Victoreen Nal Scintillation Detector Model 489-55,
Crystal 3.2 cm x 3.8 cm

(Victoreen, Cleveland, OH)

ERETPIAM IR ERE
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--beta--

Ludlum Ratemeter-Scaler Model 2221

Ludlum Gas Proportional Detector Model 43-68,
Physical Area: 126 cm?

(Ludlum Measurements, Inc., Sweetwater, TX)

FHREAITRE

Low-Background Gas Proportional Counter ( %4+ &
FEE)

Model LB-5100-W

(Tennelec/Canberra, Meriden, CT)

Tri-Card Liquid Scintillation Analyzer
Model 3100
(Packard Instrument Co., Meriden, CT)

(2) & iFA25 78
® = p it 7R EF F otk & Jk(check-source) & Bl FE il
WA FE T AT ML it /ﬁ»i"%%]é]’x °

\\?{r

BR L s M 7 % 3 F (Mixed-Analyte
Performance Evaluation Program)4r it $ip|z#:- &
(Intercomparison Testing Program)$ = % & 7 3%
R

O i AT HITALR A R FYVREINE o

® LT NP o

(3) B~

retiE H 8 B> ORISE 2 & &7 & o #F 4 (surface

scans)¥? £ w %= & & Jp|(surface activity measurements) -

20 4 BRI EERFEL 24 0 P20l
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Fihg B RFSBTOEER > L ¥ Y lom =+ o #3015
Bf oo % Nal P2 F > #350E ~ fho &P e
PEEFEND R RFERE D BEHORSE ;’!ﬁ‘d e
Fh s BT d 3 Nal PREBRER % &P
NV AL B ORE o B MDC ¥ A4 5 o

H B AaiEARRY VBT HiFH MDC
NUREG-1507 #7# e 2 in & > @ % (g ld P RAES
L 3ed FE 325 cpm -~ £ B(RHE s )ehT % F E 180
cpm ~d =2.32 (NUREG-1507 table 6.1, 95% true positive
rate, 25% false positive rate) ~ i ¥ »cF 0.5 et ¥l & >
4 B E S i d MDC 4 5 4000 dpm/ cm? > 3t &
BB 5 5 3000 dpm/ cm? » 2ot ¢k 4 4E 3 15,000 dpm / cm?
BRER S T UEY B LU RBOE R o

FASL A o frdd B E R E s d Hiiap A (B L 47
mm)ie (TR @ 7 BB B 9 100em? i £
BT R 5 IRRDT Y o el E e

His 3 MF o

-

$30 H-3 enPok o i * L P KRR E - TR
BdF AR AR50 100 om? T 3t 0 AR 18 KR B R 4 AR iE R AY
PEgAge o jedrt B e B G B -

(4) » 4772

BalP RoUBiE B RERR P o KA B g R b
PHCE ARV (R 2 A4t i $YafeBe MDC 4w
% 8dpm/100 cm? r2 2 15 dpm/ 100 cm? -
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R 4T L RBP4 R Y Y o
e BERE R 0 AT H3 HE R o A S - 4 MDC ;
22 dpm/ 100cm? -

(5) SFILE 2 G * M=

YNPS i & chi5 AP 5 Pyitih 0 kp F REEHZ
A HERCAY  BRHEFED GRS AL ST LG
et 48 5 Co-60 & Cs-137 » ¢H§#4E3 a4k * NRC Circular
81-07 (NRC 1981):r7/& /& & 28

B% B (Total Activity)

5,000 B-y dpm/100 cm?, 100 cm? pr & % &
v # "# /=& (Removable Activity)

1,000 B-y dpm/ 100 cm?

AEP DR RIS TE BRIBSG AAE S
% o 43+ 5,000 dpm/ cm? gtk e d G E R LB R € iE
=& & 5 mrem (0.05 mSv) et A & 0 g PUE - SR
| 54 12 B F i Ak w fz(recycle) s i F FAR X B (20
RESGE  FRMPFEALZ B SREONE T E R
FSUE S AT SRR AN ENEE S FF T
PR chsk BRI 2% R HEERE > & 7 FSS chE
SR F G HEa TREIEFRR A ARO[ R

=

&
-~

Z R A R 2NN G AR IUE > e AT FEIL B

% ORISE % % ch- i & KT > S i enBi ~ A 4511 %
TR E AL 7 > KUV R SR L Ol FEE -

A& )44 YNPS jT Rk 5 2 RA 2 A e b2 fE
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WD TR S E P 152 A PRI S L 23 A~ H ARIT
220 RUt WA o Hrk B E g AL S % R e 25%
P o d N RREBRAERBALSEL R U BB REF
ORISE F&3nd #1234 25% » & $Bfoy i fs chik B2k &
LR A SRR RS R R A e &
#(Cs-137 2 C0-60):E P *F » & 12 iBRERF R &4 707 50
HH3EGFRHRP(FRAEP L0 BRE) #3028 -Fh k
FX - BHREP-BSEAITETERE L ORISE £# 425 >
$HAROIY H P g r AL
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#.3-5 ~ ORISE4 ¥ YNPS#*7#4 {7 2_ > /rilih & % b4 47

Remaining Spent

Turbine Building _ Reactors Support F}ml Pool and Selected _Iuside Industrial Area
and Portions of an.a.ry Structure (RSS) | Turbine I\_crrhe:{stem and Outside at Se.lected
# 3 ORISE the Servi Reactor Support | Ausiliary c Bas Buildine(TB Upper RCA Yard | Open Outside Open
HEE € oFrvice Structure(RSS) Building (PAB) oncrete Base uilding(TB) Excavations and | Land(OOL) Land (OOL)
Building Outside Remainine Wall and Inside Open | Slab Area C ‘ Area Survev Area Surver
the RCA emaining Walls | (NOL) oncrete \rea Survey \rea Survey
Structures with Unts Unaits
the Excavations
WA Sep. 24-25.2003 | Sep. 15,2004 Sep. 14. 2005 ‘f‘;glffé’dfw' Nov. 7-8,2005 | Dec. 6-7, 2005 i‘é%;zl'ﬂ‘ Oct. 26, 2006
wimn
(in-process or | Confirmatory . N . N : . : . , _
confirmatory | survey IN-PIocess IN-PIOCess IN-process 1-PIOCESS 10-PIOCESS IN-process In-process
SuUrvey)
‘Total B activity | -Total P surface ‘B surface -surface scanned | -surface scanned | -surface scanned | -y surface -y surface
scanned by gas activity scanned by gas by gas by gas by GM detector scanned by Nal | scanned by Nal
By E proportional measurement, B propoﬂicn;l pmportmn;l pmportmngl w1t¥1 audible dcte_cmr with d:etc_ctor with
(scanning detector surface scanned detetctor_wr_[h detqctor_wf_da detttctcr_wr_[h indicators ;ucl_ﬂ:ble ;ud._1ble
measurement) | radiation by gas audible indicators | audible indicators | audible indicators | -y surface indicators indicators
scanned by Nal proportional v surface -y surface scanned by Nal
detector detector scanned by Nal scanned by Nal detector
detector detector
Industrial Area:
>80% at NOL- | 20%
04-01 ~ NOL- GUT;_ f":;{f‘ai
=70% (TB 05-01 - 0OL- | 100% @ OOL-
Py e o e e e o med Structure o 09-01+00L- | g2 o2 305
L] 2 | ~-25% NA. - 25% =25 %(RSS) Concrete =60% 09.02 SU 05_1|::> 5-09.
Surfaces) 0?53:0 :{Itq jégL ~40% @OOL-
e il 08-07
07-03 SU (accessible
portions)
I udlum model -To.ta.l net f -T-:-.t:{.l net B -To_ta_l net B ol ;
- .. - activity activity actvity "201l sampling
Eéﬁ;ti?- ® ST:;;IJE d:{E;Egl;i ;T;a;;on scanned Tot_:{l_ net p -Soil_s:{mpli_ng_ (5 -Soil_sampli;lg_ (5 -Soil_sampl@g__ (9 '301:.1 s‘anlpl:mg -Onel rock
.S = activity locations within 6 | locations within locations within -Soil sampling provided by
measurement) | proportional E::f;i;t:onal RSS survey the exposed so1l | the exposed so1l YAEC
units) excavations) eXcavations)
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-3 locations m

-30 random _
) ; NOL-05-02,
TB: 152 locations with TB 1:?;:55?]1 6 .5 locations in
PEEMaRE i_fl';fn:gnlica tions 18 randomly 31?&1:1?:;:1?:: don =90% (v scanned, SI;;D (v NOL-01-04 each SU -1 location
HREHTE P selected locations - NOL) SO =80% (y -1 location in O0L-05-06
Dthﬂ_s. 20 surfaces scanne_d, scanned. each SU
locations accessible :
ortions) acce_ssﬂ:le
P portions)
Gross o and p by | Gross o and p by | Gross e and p by
low-background | low-background low-background
Bk & IEE R | gas proportional | gas proportional gas proportional
i detecto, H-3 by counter coumnter NA NA NA NA NA
(smear test) | liquid-
scintillation
analyzer
. . . Co-60 & Cs-137, | Co-60 & Cs-137, | Co-60 & Cs-137 | Co-60 & Cs- i .
RS Co-60 & Cs-137 | Co-60 & Cs-137 | Co-60 & Cs-137 | others 137 others Co-60 & Cs-137
Scan: Scan:
*Co-60 DCGL Co-60 DCGL
6300 dpm/100 6300 dpm/100
cm’ cm”
Max. total Max. total ‘Cs-137 DCGL Cs-137 DCGL
T S 22,000 dpm/100 22.000 dpm/100 Soil 53 : Soi1l sz :
ifff activity: 5,000 | activity: 5.000 .Co60DCGL | 5 e 5;;1 ;EﬂgézL c’(‘f‘;l ;Engéil
- ] 2 ! 2 o T -
DCGLec, or | PT/100 cm dpm/100 cm within DCGLs | F0PCVE -Gross BDCGL | -Gross B DCGL | 1.4 pCilz 14 pCilg
‘Removable ‘Removable -Cs-137 DCGL : . .
other o - - 9,800 dpm/100 9.800 dpm/100 Cs-137 DCGL | Cs-137 DCGL
o actrvity: 1,000 activity: 1.000 86 pCilg - - .. :
guidelines?) 2 2 cm- cm- 3.0pCig 3.0 pCig
dpm/100 cm? dpm/100 cm* ) o =
Soil sample: Soil sample:
*Co-60 DCGL 1.3 | -Co-60 DCGL
pCi/g 14 pCig
-Cs-137 DCGL -Cs-137 DCGL
28 pCilg 3.0 pCi'g
No (because four
soil samples - .
Repaprave No (because one | within the ?;f:;.ejﬁzz one
No (6 84 % 43: rell withi il s i i LS
(THEREFT | Yes o(618{x EAZ# | Al w ell within No soil sample 1n _ :\._orrheastern within NOL-05- | Ves
FEL{EL) DCGLs excess of the so1l | Upper Yard .
BEEEAEY) o 01 1n excess of
Excavation i

DCGL)

excess of the soil
DCGL)

the soi1l DCGL)
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C) AFERIRSFTERI B RBR

ORISE * A #2010 # 11 * 15 F % 19 p 4L HBPP>
HETPARBRTEEFHPIEEDH o FRAEIH AR
F_ix B ORISE 1 # 4% 5 2 (the ORISE Survey Procedure
Manual, ORISE 2008 and 2010) 2 ORAU & %< # (Oak
Ridge Associated Universities (ORAU) Quality Program
Manual, ORAU 2009) - #=x:» 4 ORISE:E 7 9B { & & ~
EERWNA L B E R NRC » & 4 ORISE # 3 5481

M2 & 6% B = (concrete reactor shield plug)ie i+ 45 &

FERB AL AEPER 2RI L FRELAe EREE
Bl A o RO TR AT
1) &%

A& G T ik BdoT

FhRETRPPHIRERE

--beta--

Ludlum Ratemeter-Scaler Model 2221

(Ludlum Measurements, Inc., Sweetwater, TX)

coupled to

Ludlum Gas Proportional Detector Model 43-68,
Physical Area: 126 cm?

(Ludlum Measurements, Inc., Sweetwater, TX)
Calibration Due Date: 04/06/2011

Ludlum Ratemeter-Scaler Model 2221

(Ludlum Measurements, Inc., Sweetwater, TX)

coupled to

Ludlum Plastic Scintillation Detector Model 44-142,
Physical Area: 100 cm? (Ludlum Measurements, Inc.,
Sweetwater, TX)

Calibration Due Date: 02/27/2011

--alpha--
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Ludlum Ratemeter-Scaler Model 2221

(Ludlum Measurements, Inc., Sweetwater, TX)

coupled to

Ludlum Alpha Scintillation Detector Model 43-92,
Physical Area: 100 cm?

(Ludlum Measurements, Inc., Sweetwater, TX)
Calibration Due Date: 04/20/2011

(2) & iFARR IE P
T3 R B iR B AT 2 B R 7RI 8 T R
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®ORISE i # 42 & &+ & (Survey Procedures Manual,
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